Differential remodeling of the left and right heart after norepinephrine treatment in rats: studies on cytokines and collagen.
Continuous intravenous infusion of norepinephrine norepinephrine (NE, 0.1 mg/kg/h) induced hypertrophy of the left ventricle (LV), but not of the right ventricle (RV) in rats, although RV systolic pressure (RVSP) was much more elevated than LVSP. After NE infusion, there was a time-dependent (20 min to 72 h) expression in the mRNA of interleukin (IL)-6 and IL-1 beta. The expression of IL-6 increased markedly and reached the maximum after 4 h with an 80-fold elevation. In the RV, the expression increased only 20-fold. The mRNA of IL-1 beta increased significantly after NE stimulation only in the LV and reached the maximum after 12 h with a 12-fold elevation. After 12 h of NE infusion, colligin mRNA was elevated for the first time with further progression until 72 h. The six-fold abundance of colligin mRNA seen after 72 h was significantly higher in the LV than in the RV. A similar increase was observed on the protein level (Western blotting). The expression of collagen I and III increased significantly after 24 h only in the LV. After 72 h, the mRNA expression of collagen I was increased 16-fold and that of collagen III 10-fold. This expression was significantly higher than that in the RV. Also the elevation in atrial natriuretic peptide (ANP) mRNA started earlier and was more pronounced in the LV than in the RV. The alpha- and beta-adrenergic receptor blocker carvedilol normalized all functional parameters after 6 h and 72 h and prevented the development of LV hypertrophy that occurred after 72 h. The NE-induced increased expression of the mRNAs studied was either prevented (IL-6, IL-1 beta ) or attenuated (colligin, collagen I and III, ANP) by combined alpha- and beta-receptor blockade. The elevation of afterload which was associated with the NE effect was normalized by the calcium-channel blocker nisoldipin, but NE-induced LV hypertrophy and the increase in ANP and collagen mRNA were not affected.